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The CDF Detector Upgrade
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The DO Detector Upgrade

Forward Mini—drift
chamber

Central Scintillator

Forward Scintillator

e \. r\x vﬂﬁ\f§“%ﬁ1$“?m

N o “El

\‘ ‘\‘:l\- F":'\-‘_ x“,-'l( B r-‘,".'n-_'k\ '\ e \ ,r Y‘ \ B r.‘,“. B

T

NORTH , NE\ -
TOROID
o ] [

piel

f
,5

/4

MUON TRIGGER

/' DETECTORS
MUON ‘7
PDT

( Y

SOUTH

New, Salenoid, Tracking System

Si, Scifi, Preshowers=

(m)

+ New Electronics, Trig, DAQ

Heavy Flavor Results from the Tevatron — p.4/19



Charm and Beauty Production
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Charm and Beauty Production

gq annihilation gluon fusion ~ _
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Charm and Beauty Production

7 | +Higher Order Graphs like ¢,b
> q ¢,b
q
c,b
g1 ¢,b g1 ¢,b

g2 c,b g2 c,b

the Tevatron — p.5/19



Charm and Beauty Production
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Charm In Displaced Vertex Trigger ‘
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Charm In Displaced Vertex Trigger ‘
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Charm Meson X-Section — Method
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Charm Meson X-Section — Method

differential do(|y| < 1)/dpr
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Charm Meson X-Section — Results

e ¢ enumerates pp bins
e N, number of charm mesons per bin

e [ Ldtfromopp =60.7 £ 2.4mb
(6% uncertainty)

B from K. Hagiwara et. al, PDG,
Phys. Rev. D 66, 010001 (2002)
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12-20 39.9+2.34+5.3 23.8+1.34+3.2 19.0+£0.6+3.2 9.0+£1.24+2.7
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Charm Meson X-Section — Results ‘

e Comparison with Theory
o N, M. Cacciari and P. Nason, arXiv:hep-ph/0306212
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Branching Fractions in D" Decays

e collected by TTT
o D' — DV, —

e Systematics cancel
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D — D" Mass Difference
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B and A, Masses
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B and A, Masses
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Method of Lifetime Measurements
BT — J/¢Yy KT

o di-p trigger: J/v — ptp~
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Method of Lifetime Measurements
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Method of Lifetime Measurements

BT — J/Y K™

o di-p trigger: J/v — ptp~
y L

e add KT, apply quality cuts
e compute m(B™)

e define signal region

e proper decay length in x-y:

X prim: Primary vertex

Heavy Flavor Results from the Tevatron — p.12/19



Ab Lifetime

CDF Run II Preliminary 65pb'1

= Unbinned Likelihood Fit To A, Liferime @ fUlly reconstructed mode
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Ay, Lifetime w

€ -~ D@ Run ll Preliminary
3 o e fully reconstructed mode
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Ab Lifetime
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e fully reconstructed mode
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lifetime ratio

1.074£0.014

0.949+0.038

0.79710.052

0.783+0.034
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B Lifetimes at a Glance

Exclusive

Mode CDF 7[ps] DO 7|ps]
Bs— J/vé | 1.33£0.14+0.02 | 1.197512 £ 0.14

Bt — J/p KT | 1.6340.05+0.04 | 1.65 4+ 0.08370-%5,
BY — J/y K* | 1.5140.06 +£0.02 | 1.517072 4 0.2

Inclusive

Mode CDF r[ps] | DO 7|ps]
B.Ay— J/ X, J/Y — utu | n/a 1,561 =+ 0.024 & 0.074
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Top Production and Signatures
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Top Production and Signatures
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Top Production and Signatures

1,41
Sighatures L
. Uiy, 2
e dilepton (no 7) ~5% 1
— 2 high-pr 1, 2 jets, large K
e lepton (no 7) + jets ~30%
— 1 high-pr 1, 4 jets, large Er
o all-jets ~44% 5 3
— 6 jets
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tt X-Section in 11 and 1+Jets

Dilepton
Y Backg round: CDF Run Il Preliminary - A¢ vs E; N,.>2, Before Ht Cut
J TYE = e 3.55 JLdt—72 pb”’ MC tt
Z0 5 vt WHtw— /w*Z0 af ® Data co
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2 I
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Coyes
o Hr >25GeV j Wf151 . .
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o 1+ - *
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tt X-Section in 11 and 1+Jets

Dilepton

e Background:

v/Z° — ete ™, utu,
Z0 — W"’I/V_/W:l:Z0
fake lepton from track or jet

e require 2 oppositely charged (

Pr > 20GeV/c

exclude mass window around Z°
Hr > 25GeV

large Hy = Y |E7|

reduce fake K by cutting in
Hr-A¢(Hr,closestlor jet) plane

lepton + Jets

e Background:

Cosmic Rays
Drell-Yan

~ conversions
tt dilepton

e require 1 isolated high-Pr [, large B+

e b-Tagging

CDF: displaced secondary vertex (SECVTX)
D@: displaced secondary vertex (SVT)

D@: large impact parameter (CSIP)

D@: soft i tag

D@: topological:

— >4 large FE jets

— large Hp and A
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tt X-Section Summary

CDF and DS Run II Preliminary

NobS_kag

Ot —

AL

DO Dileptons 90-107 pb']
CDF Dileptons 126 pb']
CDF L+Track 126 pb™

DD L+jets/CSIP 45 pb”
DD L+jets/SVT 45 pb”’

DD L+jets/topo 92 pb']

DD L+jets/soft muon 92 pb']
DO L+jets combined 92 pb']
CDF L+jets/SVX 57 pb”
CDF L+jets/HT 126 pb

DD Combined 90-107 pb’’

Exp. / channel

o.; = stat & sys &+ lum[pb]

6.442.7
DO/ 1l 8.7 TS0 £0.9
3.841.5
CDF /1l 7.6753112
CDF /1 + track 73+£34+1.7
. 4.442.1
DO /1+j,CSIP || 7475511 5+0.7
. 4.942.1
DG /1 + j, SVT 10.813 055 £1.1

DA /1 + 7, topo

46157120405

DA /1 + j, soft u

+4.142.0
114751720 4+ 1.1

D@ /1+ j,comb. || 8.052:7 11 +0.8

CDF/1+7,SVX || 5.3+1.94+0.9

CDF/l+j,Hy | 51418421
2.241.6

D@ / comb. 81152115408
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tt X-Section Summary

CDF and DS Run II Preliminary

AL LAVA

NLO Prediction: 6.7015-2% pb

CDF and DD Run II Preliminary

R | [ Kidonakis NNLO-NNNLL+ (hep-ph/0303186)
© I CClCCl'(élrl' et al. (ghep-ph/0§303085)§ :

o Y CDF Run Il (Dilepton) ¥ D@ Run II
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Single Top Production

_ t-channel _ u s-channel t
u(d) d(u)
W
. t
+
" \\Y
g b | 5

e Hard b-jet, W decay products, soft
b-jet(usually lost), light g jet

e o =1.70+ 0.09 pb (Stelzer 1998)

e 2 hard b-jets, W decay products
e o =0.73+£0.04pb (Smith 1996)

CDF 2 Preliminary
O (t + s-Channel) <17.5 pb @ 95% C.L.
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Conclusions

e CDF and D@ already did competitive measurements with
Tevatron Run |l data

e Higher statistics and improved detector understanding will
allow for even more interesting results in the near future:
o HF X-sections
e t quark mass
e single top
e B, lifetime, B; mixing
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